


Part 1 


^JLJI hfcjLa 

* ^ * 

SU3MB 


















* IJAl 


<> j^&il ^Uae-I AjIj^JI aAA Jji-J ^ t^^-ujjl! c-uu^l (JS ^Ail ^Ailj ^1 jjaSjj j£*ii * 

VJ AaSlu^Ul dj^V)J CjLu,ijjjSJVI (jfr f b«uiVIj ^oAlLai! QA jjj£J| Lm. -yj r jJu ^ Ajj^Lj Ajfl j 

.(<_$Ailj b joi. JS Akil lillj^) Jjfl! j! VI Ajjajj djLui Aju-uliail c1iIa 1£J! J^l 

^Ii2j*-4J dJOAlAll Ajj£ AJoujIJJ <_UmJ| <jl£ (J i]| Jjb JJjSdJl JJJ^il (J jHuul LajI JJjljJ j£JuJ * 

Jl fUbajVlj Jj^aI biw cjl^j Jlu^Ul dljfl (bba^a. ^jxil J Aajj AJbj JLjVJI Aj|j$j 
.AjIj^JI <jajIjj Je- Aj^a^l ^Jlu^Ul aljA Afi-U* 

. Jbu <ui! A j JjLu*]! Aj^aaJI dl^^Jl Ac-La^ ^ujj (jbkaj .^j< n lj jc> /AjlluII L*ajI ^£uib (jjJl j * 

.Ajj^aaSI dIj^Jl AcLaaJ £jl A,^>*Mt QA J A-aJfl Lai 


(f£iU«A ^jljia J AJ*aj UAAA Ijja. <&l ^IJ^) 


4*4 JjL* 


jAj JxuuaII <-jb£Jl lAA ' XaIUj lIaaS a.vto 4 (jjljS jl lj! Jj£aj jl (jfc- 1-bJU 

.( Aj^UjUl ljVI^jVI flal kiuuj ) 

L^J uaU£ 1! liA 6 JLa £aaaa ^ ^1^3 <^11 jl J J^-ll 6* jA j 

^Ic- f LL tilbj Ljbl j j!£l jU (jjjjl J jl ^ jlA j£i 4 £jja 1| j 4 £jLuua 1I ^ualj-all J^ij 

<J^ ^ *LfJ Jb£b«Vlj Jb-ujVI JljJ 
life djj£b Jbu£b bil ^1 aj£I bi .VanII,j LajjajVI (J dJj^jAlj jl AjJaI^jVI 

f JaJI Ja£I ci jam bil ^jjjuj aja! f La (jl Aa jl Loil^ (jjLj (j) j^jl j III JaxII 

Lja^ Ajja-d >lj^ ^J JbSluiVlj JLajVI AaL^ jjIjJ jAj Uibii! 1JA (jA ^bll 

I^A fl^i La j£i LaIaC- I AajIsj jjjjuj AJli^j ^xa Jaxj LjjI£j lA JaAjjj 


A A* A 


JjIiA ^JAA (jA l_lb£il 


(“)A £iuiVi) CiVLajVI ^iaj jflAajj (^). 

:JjVl vM l 

4 . <u JaUxAjj^Sil CjI^jaII 

j*aC- J-uibll (jjiil AjI^j (^i jA^ij jbljlij HaujjI JIjaI (jA (jojbjill ljjLxj LaIaj 

Ifiuflj (jA (jts tiliij c>a*^ 4 u * ijkUi^ ij Aajj^lll jAljlall (jl 

AjAMjlaUxAjj^£il Mjjlallb q $\ cijxj Ajjlalll dift di^lj A^jlaL 









jldajL 1885 ^ f djjte lh^) f^l W - 

f lj$-ll JSjjj f j*2aJl APj^ ^jUb Udabj I^jPj^u 4 u t nh l it 

b£t«aj* <_$! £ljill ^ jl 
A u * nh l li ajjfllll bjUj^II 1887 ^ ^ Jb>A (JJ& ^bxJVI ^IxSI u Lfrft l < 

1888 (>jA) buj£j A-A^Aj tillj «i*J Q-ubS 6«i^J rnom 

tilb (jl^j Aj£iu£Ul ljI^ j^ib £uaa “ ^Sll Aj^u^ULajj^ll ljI^j^]| ±A jjj JjjA ^lS 

Juaj u^jc- ufljji^j uoIa! uftLJj ^IaS (jjj 4jjlJiAl A^j££ djljd 

ajaill ^ * IjfSI 4-ajlla ^ uiliill uflt£ jjS ^1 U^Lj ^1\ Jjfl 

JAj ^Jjl-Il I^A fbjj (j^la&l <j£ bUJj.Lua^ CiUjj^VI £^lj (j£^l 


^4jj ia^V ‘* 4 j^ AojJxa Ali^ ^jjI^J (jjj &Cil^ jaII diA Jbj&lujl 

«£j JjSIulaIIj J^j^II £)£i ^^1 «lj*j L)J^ Lfc*** (^ (j*J \ A i VJ 6 j'>^ 

AC-j^aj^j (jjju» jlaS ljI j AlbJl l_uI£ |j| VI l^JbSluil ^jjV djljdtil (jl JjjA la^V 
^fljla (jjj J^aUIl iaaJI ^ jljj t£bba ^fljla <j£ J^alill iaaJI Aj 3 (jj% J^aj ^ 
djIjdJl 4iJ c£^l <-^l (jjj J^aljil LaJl <_$ jljj 



nder 


■ n_eivep 


Onc« it whs shown lhat trie- quanlil^ 
thal oSti Fifties In a light wave is 
th« oketfle field or the magnetic 
lieildfp Heinrich Herlz a rtific i-alty 
produced waves ot diflerant wave¬ 
length from those ot visible light. 

Above ore- his oscilIntor p nr sender, 
and bis resonator, or receiver* 

Ai£Jj jj& Ajy <ulal a a jjfl^l bA^j-all aJA AiLuuSI (jl JjjA S2l£-\ ?<ilb Jxj IjLaj* 

e li 4lb ixj # dJja-a 1| (jjxib (j jjV l^JI cijC-j ljL^J^ t uLua£l JSVI (^^ 

ljL^j^]| a!jj (^ ill cj^jIaII Aijjia ij fbj^Sil dJjj^ ^ lJLuu£VI I^A jJiL 
fJbd! fl^JI (j-4 fL aIc- jjJljil ^ujb l^j Ljijll (ilij ^ 4-Udu^ULajj^SJl 

JHaII cfefuj jjJljII CjUj^ (jp 

(Oliver Lodge-Alexander Popov-Edouard Branley) 

IjUI ajifl bj4jj >jA di^j f IjS ^1 UUajI (> (^j^jbi Ij^lj 

uitjxHII (j-a (jdujj-4 ojLdb AiLuij (JLujjI jjjA bA^j*a (j-4 Jbduu V 

AjjIajj A^j J jLa dijluajj) (^| jl djtuil (j I (jj^j dJjau LjliLuuU ^£luJI 

(J^dUJ-4 -(^ Jljli A a 4^ (^ ill UAIaII JIa (J^ajU 1895 ^ AjI^j ^ 












^1 jj j j]| Cila. ja1\ l-LuiISj djljau Jlij-a -jjjA 

(J*uu jj (2)1 &Ua2utlj ^/LaV (J«ujijaj l^IjaJj (Jjl tillJj \ 4A^a ^2ljt VM (jdujja 

jla jL£ X AiLu^i 



(> AJIj uLIjlil uflluuSb jdAlfl jA ^jSjU ^ 1900 ^ 

^<t, .Nti i-<iUn /% J^jjj bjjJ^J UIa ajjj£ ljUJjj ^ic- JluijVI ^jj <ji 


CiUjaII ^ cj^a Reginald Fessenden 1906 ^ ^ 

?\1 jjll ^ui! jjI jjil ljJj1« I 4 J ^j^iyul (AM)£^VI JjJju ^UaL dj^luuail 

^ cnbudujj£ ^ (illj Ajiaa J^jaj a^IjjIL Alexanderson 

V JaJ ( CQ CQ CQ) L-J>* ^ H 1 J^jW Vjf fli 1906 

jL£2ula P’^jSk.jAA £j&jjLl*M ^ diJ^a (ilij Jxj Aajjiil (2>S-uJl (> Aall dUHVi 

J U J, A^IjI JjI ^(jajja <Jj|jLal (j - ® Vaj j jab ^Laiuu ^£lu£UI 

AajaII ^j£> ^al\ AjjJoil Jlluajill Cj^Ljluaa AJoujIjj l^oll ^LaluuVI ^ ^uilLVI 

Jj> jL£ 42 jl > 7000 



























































ljI^ ja!\ 

Luajl (jjjua Ja^u jj£jj jaall ^IjaI ^IjaS 4a jaIL ^4uj Cj£jl) £a jj£jj Joaj 

£a jj£jj (JjIaja ^A JfaJt ljIajaj Ajjj^II (JjIajaII 

(cycle) &JJ-* * 

jjSjj (5 ill 4 aja 1) <> f iaJl ^ AajaII 6jjJ 

(waveform) 

Ujjj ifrll ^jaII JS^aII AajaII Jjaj ^ill ^ILull ^*aj1I jA ^ajaII Jlwll 

^JjaxII jjaaII ^ ^aJIj jjaaII ^ CjSjII 



























uLh H i ii_j ■ ■-•"i ■ -V I ^A _b 

- !^£ui j 1 ■ ■■ -V 1 1 ^ IjjjJ ^iJ^L . 


_ jL3l _4^ 

<\.*i\\ ( 4Ui! ■—iLi_4^ V H*M 

bdi ■=■ ;*;•■ -'» 1 X-ffly 


li-flb.JJ j*- ■ ■- ■ I I ' ll > JLm 


Ji I || n 1 ^4 ^ I || J a + TI “i “i w ■ ^A Jt 

f- i _^l-i _j-3 jU^Ji i i•; *• ■- 


•■ J I + + •■ _ 

jL^ul J 


^ jkb ulA b 
—; Jl ■ Vd Jh^4 


(wave form) <> £)j^ 

(sine wave) 

ljI^ ,ja ^Lxj JJjAaII jLuli jJL^la JIIaJI Jjj^u 6j^-ui jj£) ^Aj 

.4^* Jt-«jVI 0$*'j 



AJjLualail 4 _lu^J| ,ja]| , 4-u^il oaII Aa j^I Pjj tilUA j 

AjLII! ^ | AjLiLaI) ^ (jbj (dumped sinewaves ) 

,di£ \jl) £ja bjj& Jju 



: (square wave) • 

AjjIj *Ul»j CjIjaL (j^aiLLj jijjj & ojbC- ^ Axjj^II Aaja]| 




















■ i 

i 

4jU jj ^AjU 




i 

i 





i 

i 

SQUARE WAVE 




i 


1 



■ 


gAijj! CiljlL jiujj op ^ : (rectangular)MM^' * 

ilil A^uxajj jLA juj^II (JjlAj-all J^jlLuu j AjjLuiIa jjC- 
Ja£Lajj £AjkpjAl\ jiljJ ^ CjjSjj £j!jL2i! jl jjjj±a£I)j 

>ij^ii ^ 4iikiuL4]) 

I I I I_I 


A ■■ - 4&j«a 


RECTANGULAR 

WAVE 


(triangular & saw tooth J-^LaJI <y* 4j£aI! * 

waves) 

ljLjIula (jjj JU&ajVI jjlj.il! ^ jj CiLa. jaI) 

AajIj CjV^-aj CiLa. JJ>1\ diA -s. ti 



(step & pulse waves ) 

CjVL^jVI 6j£a! jl jjjjjia^Ij ^UaSjII dj^VI ^ 4-k Jajal l CjI^jaII ^^Luu 
(> jl ^k- Jlk). -ifaJ! ^ f^tia JJ*J jj*jj d^A ^ 

t CA uapl\ jUaSj Ajj-uj <-<1 


/ 

/ 

A 


O 4a jJ 


wUAd jUaS 
































































(frequency) 

(jAut j aJAjj ^jdulSj Ajijilj diAj 4 jJUJ IgJ (jl ^jju djjHa 4 a,ja]| ljjIS |j) 

^ &S *u jIj <J£ Ifuij 4 aj^II l^a jjSjj jjc- : 4jL1I!j 

(period) 

/X ^jLuuj di^ij 6 jjJ JLa£V 4aj-a]| 4aLaj (j-O^ ^A djliil 

Aaj^II jjla 

Igj ^Jalb Ajjjb 4 £ja Aajju 4aua1! 4aj**I! ^1 Cjjlaj l3l 

4*j«s 360 ^ 4 aj*J 1 (> dA^lj djjj IjI 4ajj 360 



»1 GU= ULHbG = 

2 

Dia^am Shoung Projection of Ore iriar Motion to Produce a 3ne Wave 


(phase angle)jjkl' 

djja QA ^1j! *ja!I bjlAj^b Oj£j 4aj^U jjJaJl 4 jj!j 

4ajaJI 

(phase shift 

4jjlal! 4 aIjVI O jijLfru Ojjaj* £jj ^ jjill JIaj 
^! iuaj O' j\ 90 ^ jb^l 4 aj*j ^aII 4aj* 

90 =4/360 ajjJ 4 *j ^ 4iailil <>ij 















• Ay ,yU\ U a CjIa ja!\ 


Ajyj^JaUjLA CS^i^AJ 4-ujg-£ CjVIa- 4 jl jjAV 4aj2j LuUJ CjIa^aII 

.A^Ij gIajI j<uojj j 1 ^.<aiu ( j!£'6Aa\x1a 

Af'^yuJ Infill ^3 jt£LV! I^ A J UjlusliV ^«iLa ixyu^i ^Laj V 

<ij/^ 810 x 3 ^ jjS <UjIj 
4uiiuJl 4jujVI 4 f j^ail CjIaj-a Jla 



Erection 
of motion 




cjUj. ii 


6* £#£U Jaajj jjjjVI ^ U Ij*. &a A-aSI^j^UI j! AjjjjIjI! CjIaja]! 

t A^J Lj j£ ^3 Ci\ J^Vij LjLajJ*_a 1 | 
<jl jAj jj^ a jj £)j£jjJUj UaIIc- ^3 4jjjJ| jll ljIa,jaII cijjuj * 

(wave lenth) a ^. j *1\ Jjki jl(frequence) 4jj2JI cfejk 0^ 

Jjla (j# A^a&£* Al'fe A*jj 4JV <jj3 ‘ilUfc A^jjV j jnKl l Ul£ 
(j^ai^jl LaKj 4a j^il Jjla <ja£aj| JJjlil ^ijjl LaK ^1 JJjllIj 4 aj-aII 

.Aaj^II Jjlfl Jijjl JJj^l 
4alUil 4l^UJU l jl a <a <ili£*ojj 

JJjUll / f j^uail As- jjm = jIaIL 4aja]| JjL 

































A^l\ ^ Jla jL£ uiil 300= 9-y^S 
>jA UAAib /300 =j1aIL AajaJI Jjla 
(jj£xl\ jl MajaII Jjla |3| JJjaII AJjIaaII diA £ja 


kra 1 kn 100 m 10 m Ira 10cm 1cm □, 1 cm 



^ jjjIaII jluli 41*1111 bAjLlil at jA : (frequency) 44 >ill 

^ CiLijj 4 jA LjLijilj JJ& j ji Jjiij-all JH11 ^j .d^ljl! A jjbli 

(jj jA4)jA UA j*ll £J| *Ulbll 



1 

/^\ 

2 

/"A 

3 

r\ 

4 

/A 

r \ 


V/ 

++ , 

> j 

\j 

\ / 

■»* *ii >. 

— i 1 — 



JLuj ajLfoU 4l*llll 4 aja 1I Jjla jA = (wave length) Jjla 

&JluALj4 jl (JJLLLi^JA (jhA\jUA QJLLLa}& (JJJ 4iLui*ll (ill 3 



J & u^blA £fc£lalj </! (jJJ 4 iU*al) jA:( 4 aja!) Jjla) ^£> uLj*j 

(Jjj Afl la ) jjlall (j-iij UgJj 4 aja 1 ) 










































A -.j, 



Very long wave 

V LW 

More than 10000 meters 

Long wave 

LW 

10000 to 1000 meter 

Medium wave 

MW 

100 to 100 meters 

Short wave 

S W 

100 to 10 meters 

Yen short wave 

■i* 

V S W 

10 to 1 meters 

lltra short wave 

IT S W 

Less than 1 meter 


Jjla Jjjlfl ijp uLj£aI| 


KHi 1 * 

KHz Y * 

no V ■ ,+ * ■ 

no 1 ■ - - 

VERY LOW 
FRECUENCIES 

liz. 

VLF 

KHzY* 

.m1■/ ' ■ 

LOW 


•3 

a 

FRECUENCIES 

LF 

KHz E-« 

ml/-- 

4#Ui 


KHzT- 

m V* + 

MEDIUM 


.3 

a 

FRECUENCIES 

MF 

WzS 

.m 1++ 

4bwjif 


MHzV 

.m 1++ 

HIGH 


a 

a 

FRECUENCIES 

HF 

MHz Y+ 

10 rn 

iUIx 


MHz Y^ 

.m 1 ■ 

VERY HIGH 


a 

a 

FRECUENCIES 

VHF 

MHzr-- 

.m 1 

l*> ^JIX- 



m 1 

ULTRA HIGH 


dc 30D Mills 
a 3 GHz 

a 

FRECUENCIES 

UHF 


.cm 1- 




cm 1 + 

SUPER HIGH 


(te 3 GHz 
-=. 30 GHr; 

a 

FRECUENCIES 

SHF 


cm 1 



GHz Y- 

.em 1 

EXTRA HIGH 


a 

a 

FRECUiNCIES 

EHF 


.ra 1 

rj-LXi 


GH?*h + 

.Stiti 1 

EXTRA HIGH 


a 

a 

FRECUENCIES 

EHF 

GHz Y/ + + 

.mm * P 1 




JjjI a cf- uLjfcih 



























: iHSlt uUl 


4 adat 4jj^dll CjIaj^II jLuuJI 

IjbidVl fjfi c>ajVI jji 

dift ^ c>ajVI jaJ gbduV' (>f j* Aajj dli 0*J CjUUjVI ^ jdb 

(jddfcL La£ ^1 j^VI ddfc 4jjjiljil ^lj4^U joj£ (jjdlC' ^Uu (jlajVI ^»jS2 Alt^il 

Cjbkjdl £4 4*uu£xidl Cjb&jdl £L4id (jddauVl li^J A^udj dlj4j ^il*£u Laik f jddl 
6JC- ^ dli i4j*jj ^'jfll fkdil (^kJ4 did jj* 1£ dj-^Luj ^Ijfll O* A^jliJl 

:L^-La J^ljc- 

l£jV' gla«i ££> £tijjl .1 

^ ^'j^' .2 

(jjdk ^kui l^ailj AljjL^dl alj-dl Jj4 Cbuid (j^ajVI <jV jjjuj ^ W/Ull lift (jSlj 

J Ci ' 

fL^uJi di^jb ^k^u u^ftij (j 4 ^uu ^i djiiii ^Jox 4 o' I 44 did 

V . . . V ^ \ \ ^ ?dli isu liba O^j 

dj4 £l*OV' lift (J4&u jAuj jj jjVI Aida ^auu 4-udk Aida <_$ j^il cd^UJl i^jj* 

O' Oku (4-4a.jdl udjidb) if A^ diij JUdajVl Ajjlj uiua 4ilui4 ^k <j^J^ J^' 

O-a Aldail dift ia^il f j^d 0^J Ajbjiail digj 4 jluuLui Ljlibua ^1\ bA^jdl dift J*uoj 
(30 mhz) ^J3 bd a iijdi ia* Jidu o^bd J*ju <$ jaJ' u&iil 
J 43 U O^J ^lalla j£uu (jjdlxil J 43 U ^li iijdl lift JjjS Ajt^ljil Ujliijld A^udib bal 
baliijdl 0 ^ ^C'liVl Oadb Adaxail AiLui4 u&b^l ^ l-lluO jft dlij ^olSHa JLuu 

CiljiS Jjjla 0 ^ V^jVl dj^il o' 0^ cr^'j(30 mhz) O 4 CK^VI 

0 ^ ^kVl cbliijdl Igt^iVi ^1 Aituudlj AjjaJI Aidall dift 0^ l^-wlkub Aj^ j 4 

did ^ 44^1 Axdil j^k i4j*jj Aldl o^» 4_L*4 Lulijl ^ J4 *j ^lj (30 mhz) 

uflVl ^11 l^Jjtuil J^j O' O^JJ ^blk ' ALudl Adbdl cbliijdl ^4 (jddbbl J 4 C- J 43 U 

J^V' 








dJju jl dd^lj A^ AJj&LulaII AJa^-all ^Jl djLuiVl (2)1 (2£aj 9 

JLuijVl Aiaa-a lA^u uua A^,j-a 

Aj-ujLujV 1 L-ijjbuIl (jiax-s 



(150 (^1 60) c> ubUJI 



Uj£j JjjIuiII Aj&iaii ^ Ig-uaiu Aluaila dAUC- CjUaJa 

(ground wave) ^ajVl cjUj^Jl _1 
Ajj 1>4 jl (> cjjaIIj J^jVl JLg-a. (> 14 * 0 ^ <^4>dl 

J;Vu*i4ll JS J-udJ £l ^1 U^ 3 J^l J^uil 

(sky wave) AjjLu^II £jL>ja]1 -2 
(2)' JtwjVl jl^A (2>A 4-^JJ^ Ate- CiUjaII diA 


Jalluboil ^11 J^u (2)1 (^1 j^Auj jjjjV 1 AJLdaj l^alJlual 



(skip distance) (J&I1) (P^l AilAU -3 
AjjIauJI CjIajaII JUjIujVI Aiaijj JluujVl JI 44 ( 2 )^ JaJI AiklaJl ^A 

(skip zone) ( A!laI1)Ajj^aI 1 AikUil -4 


AjjIauJI Aaj-aII Jbilujl AiaAjj AouajVl Aaj-aII AjL^J ( 2 jjj AiLui^il ^A 


(wave angle) ^jU-5 










AjjLuJI AajaII qai AjjIjJI <jA 


(wave speed) -6 

jl) AojIjJI 4 aA iiuiljj dUax^Il AiLuiail 

(fading) -7 

*UjijjVI (JjUftj]a]| jjjU uuu 4Jj£1uia]| djLuiVi jJu jA 


<U& 11^31 jUayt 


Ul (jjjJuxIi (jjilj CjUjIuJI ^ (jXaij dJjJuIl AaSlui^Ul diVt^VI CjJjupI 
JL^jVI J*aj Iaa A&juij 4 -uu£x 1 aII djLuiVI LjLuil£xj) jl d£bt£JI 

*LLuj 4-iP oj aJ 

♦* ♦* V 

LjVtu^jVi 4all*i dJbji A^UjaII jLaSV! ^M 4 su*ii 1945 ^ f LaIxJI * 

>( jiajVI (j - ® 4 jlujLui A^oIa j-a j-aHl ^ jj Cja 4j&1»j^UI 



Ajg>lluail jLoSVt g t^l 

4JUiil jUSVI -2 4JUi jjiil jUSVl -1 

(passive) :4JUijj*il jUSVI* 

cMi 1960 ^ jl(echo 1 ) j* cjVLAftU ^H-a Jjl 

(A L& f jA^V! tPaLa jl* 32 *jW^ 








jjJj Ji* HfjU&U qx&G <jC- djbc- UjIj Aajjjaiil jjIjJ 

,A*^Ij <j-ul£*j| AjjIj ^^Laj jla jL£ 1610 £^jW 
(echo 2) ajij j£ij AajaM djLiuVI o“^ ^ J-adVI a^A 

.Ubjl JUd jkJI £jSi! c> <jl£ 


(active) jLadVI* 

Aj^LjVI CjlL^ a]| j-a <1 j)jLuiVI JbiluAj AjjSj CjIL^a <jC- ajbc- jLadVi d^A j 
^A jtadVI diA j . (jj^l A^Ljl ljIL^a dLsub l^ILuujI Jjju CjIja]| ljHa lA ja£jj 

.fbVI dJA ^Vu>n ^1 

^jiluiiij (up link) ntLa-aif ^ja Jbik«j jjjii jLadVl &3 a ^LHuu 

^ aLSIulaII nlLa^l ^1! LfLujj ^)(down link) cjUjjj LLj! 

A£j* JAau Jjl\ jl±£ jd £jjj <jLjVI Jja> AaC-H-all jladVI A£ja> jtd liiA j 
UI£ Je\ jlAa ^ Udlj ^LHail jM <jH US HI ^ <>a 2 <j^1 ijiil *iAj UljSlI 
fl ^ M X a U .ILjI Ac-^yuj 

AC-j^j <jH 1610 c>aiLL» jI. 1 a ^ jjJj j)H (echo 1 )>»^' 

CjUjIjA J& jH I^SAj o^C-Hu j!>U AxuajVI djSil JJ^ j)H 

djj| Ji£j IgJti Vij AC-j-uij ^C-l1U) j-aaI! A£j^ £jbj <jj A-iuajVi CjlL^, a]| 
dj^il Jja. jjJj CgJli jlajLS 36000 J& J& jb^VI HI* 

4iAi 56 J AcU 23 

Ac-Luu 24 d J^ AlatS djjJ --'J- - Ajtd f IjlwiVI L^ jjjd ^liUj jAdil <jl£ jjjj 

J-A Lid Ajjxa AikLa l? L*j jj! 

^d ALIj jijild (jLjVI (jljjJ Ac-j*ui (jjiiL tiljAjal I^aI^j! ^ cjlSja-a 

JLuijl Akuul jj tiiiij Akij (j\ ^\ ^ Huai I j^aill ljUjI jA A^jj *1\ 

A-uaH Hljluil 


A. ajV! CjUaa-ail 

JS-ui ^ dJjj-a HILa <*1\ d^A ^La-aj Ac- j^uj Aj^LjVI ljUo^aII JiC Jbjj 

HIaUjVI Adl£ ^d A£jjaJ £fiju I^Aj jL» 30 ^ djLd Juflj o^a 

jLaliaHujV I 


Ajj jjjiHi) jj^alj Jiai Lid AjClLoij jLadVI <jl (jj^iLj ^jduUil ^L* A (jj ^C-jj 

^d l^JV f^LH JlijC-j liA jli ^j dj£ CjbjHaj AxailaJj j)& 

l^jLajAkluij j-a.j dJj^C- fUuij 






1 luall jLoSVi gl.<j-a (jias i 


(weather sat) • 

(communication sat) jbA • 

(gps sat) 4^ jUSI • 

(amsat) aljA jU3l • 

(geography sat) C«uil jU3l • 

(tv sat) ^ • 

• y “ II cjLJI 

JbiluiVtj JtuijVt 1 

0^>l jiljj vAA$ ^ ^ ^ ^ d^i ti>wi 

. JUlutflj JU-ujVI 

: Ji4 <u$_a]| >)j^) O 4 jt aJ$ a! 

JU-ujVt Vjt* 

(osilator) -1 

(modulator) -2 

(buffer amplfair) d>M -3 

(mic amplfaier) <> -4 

(rf amp) -5 

(rf filter) mJ&\ CjL^uja _6 

(antenna) -7 


Jl^jl jt$A ^ f ja. \±l 


-i 

» » * 

AIaISIaII jiljiil j! f AVuuj Ajjj$£ d>b jA :<-iLidl uLj*j* 

djf^l ^ uiLidl l^A djluil (jjJj Ajjb Ajlui jl £jjla JJjj jJjol 

djjL jl t ciLa (>» uLldt oJ^Ij (2)' O^J JbSl-uVI jl Jt-ujVI 

5jib 4J ^ jIJiAV! jaj^ual Aj]ULmjj£ 






I 

1 lU 2 1 u 2 A 



B 



AjLIII Jj^aaJl 4bL£ 


j(2)l AaJ jbl djilAil JS jlailb 

MjjUaJl y!±A tfjlj ifiJi* jA^aa ij\ 4-j A uij '* A ' £jf lbl 
u!&a\\ jli (2) 4^1 JS ' £1a1\ 6^ ^ (1) A^LII <> ^bibl Ua£ 1 bti (Bl) 

(A) MiaAlil £y* Ajja ut £ ji L cij*uj 

<^1 4 ua^ 4 jjj$£ 4**U uaIaII ^ jLull jj> 4 (>» jbLa (B) 4JaiII| ^1 
(3^ut (jk* J-asu dAA Aj^utixij djillj (B) 4JaiIi| ^il(A) 4JaAlIl ^ &IajV1 

4*Ab djii ^lHL£ 4_jjb < ^< A t) ^jk£ (j*ji£al\ dIajVI ^ ^ j^l & ja * AjLbl 

UaujAj AuA\ Ji (jl ^1 4jl4t\l jjSjjj 4jjUI ua^L&II < j^ua£ < Alall A^luSc- 
^jIjAjJI 0jju 4Ajjlail dA£jj ^Axjj (jl ^1 £21 All d jaII Jajj uaIaJI 4-aijUsu uiuij 
6J ^ f AxL £| UajjJj Jaj £jaJl <j! 4aJ a>lAll ^1 jlbJb • 

(^All AAaII (j^ajjsuj ^jAj (2)1 blLal uli uilbl tilL-u (j^-b 4jjLb| 4-4 jIaaI1 <_luu bjjua& 

JJC- jaLul 4 L-lAjAj ^JC- J^ua^J l_flj-UJ Ujli LAIaII 4-4jlA-4 L_LuiJ CjA^J 
tilijjj ui^j AAAI] (jlajjjuS 4-^Lual 4ajj^£ 4lUa 6 jj1aJ 1 fUa&b &liA (JjA^j 

# 4jubl L-ub ^Jc- J^xxj 
( 2)1 ba 4l4l£lbl d^jlAll jl jjluujjljbl JI 4 J 4 L 4 ^lAibuib tillA J^aaJl UaLojj* 
(2^4 4jjl4 ujAjAj 6jjU (2>4 bllfr (2 )j£jj ^lil J^Ail ^il bjb Abu^j^Jl djAA (2>4 f 
dAjj-4 4 jA*j^ (J^aII djLuil £-4 4 aj]1 1Aa 14 djLuiVl (2 j^j (2)1 (^^ cAlaj ' 

.UJAjAIII 4jj1jaLui1 (jl£> Atefrl'V A tt j ( 4 j^j-4 




















4 


LI I 

r » « c i 

ijit J 

++ 

£ ^ J 

++ 



uj ijjJ I! iajjJ 

<ju^ cJjIaj (j\ ui j uiLiij a jib jja.j(i) 

JU-4 ^ dbj jjj)j£ 6jjL jl t fl^d j uiL 4> oj^jj jl (^j^l 

/LSiu^UI d j^aVI AJIa ^ uj ijlkJl jA IJA j AjjjJI jil ljI JJjIII 

,4jL^I djlwil j^£L fjL jjL* -Jj*j (2) 
^ AjLIII djLiuJ (> f ja. ikb Aj&aII * ja> Jja.j(3) 


& jib j^jll ^j* ^ij*-4 


MJJ ill Ajjjj LjLluAi 4-iLi£ 

W** 4 4 4 ♦♦ ♦♦ 

IflAuIaj Jjjjla jc- AJjIxa dliA <jjjjll Aj^jJ ujLui^i 

' «***J cil* (J4 Aj jL« jjijj 




F= KHZ >> "P 


2TT= 6.28 r ^ * 

L= uh < 3 jA, ■—iloJ'i ^ 

Q: PF J' 1 - i ^ 
























(modulator) (1) 


A .al^lt u\ (jS-ojj l^JLuujI lJj^u AajaII ^bJb ^jib AjIj ^ ^ ujjjUl 
JjJ*j ojiJ L£a AlaU Aaj^» J^ijj ufl>-u Alilj AajI ^ ^'jA l_u£jj A*j JL-Ujl 

(CW) AAlxl\ diA ^ C ^UJJ Al^ij^ ljUjIs- 4 jl ^1 £j.b j 1 

( ia£3 Alal^ Aa ja jl 

^jV AjjjJIjJI CjIJJjjJI jj£> IgJjij JIjaII CjLa jIxaJI jl J*uujj j 

.(Jjfcall) 4j*j c> 

jl CiUjl*^]) jl Ciij^aVI f lj^ ^ jSj A_uj$£ d>b jA : uLj*j 

JjslaI! ^jjh jbu-a lA AAjj d^Aj jjjiHI) J^li A^uulL Ajjj-aII djtuiVI 

L^JLujjV <ilbj i—AJouijA^lialj A^lfr Aa, j-a l^jula ij l ^ 1 a.aajj 

(j£-fej JLujjVI CjLjjIjA JjjjL (jC- AjjjJIjII tlibJjall AJauiljj dAtfU CiliLutta 
'LjLa j IxaII (jC- AlataJI Aa,jaSI J^aSj JbjaluuVI dj^b LgJbaluul 

: tg-aAl Jjla aJC* 

JjAjII 4-iaC. Jjla 


AM (Amplitude Modulation ) £^V! -1 

FM (Frequency Modulation) <J^ -2 
SSB (Single Side Band) a*M -u>ll J**3 -3 
PM (Phase Modulation) VjU cA^ -4 

(jL & ^L^jIwIa AajJ) AjjI j JjJ*j £) Ujj 

kj* tilbj ia£3 JjJju 

AM (Amplitude Modulation) : Vjl 

j\SLaj JJjall Aallc- Aa ja1\ ^LujjI jjjs u ^jj L&Lj CjjIj (AlabJ! )A^JJjj 

.(AJj^^aII ^JJjall A^ai^la Aa 

AA^xa A^ja £Ujj A^uai^la Aa j^b AA\& AajaII JjJju Jxj ^jj L^jAj 

Ajj / a jill ' ■<!*•;« A^3 a Aj^sca ljL^ &a , J& J a^^il ajj dn^j A Ia\ x\\ Aa a^Ib , -ajJA 

j^; iiAi ^ 5 ^pSLr^ „i 

,Alaaill d^A ■ijf' Aij^a^ail A^j^al) A^aad ^a Aia^J |AA f ***'J 








Aaj-aI! di^lj AJjjla AlaLa. Aaj-a jjC- ^uuV JLuijVI A a <jt ^^at^t £)■** 

(jA luSjjj CjjIj JJjj bit3 Aa j*aj AJjxaII Aaj-aIIS A hl& a bilJJjj £>* luSjjj AI^xa!! 

#c $jtuu IAJJjj bib3j3 Aj^j 
tg AIaUJI Aa^aII 

aJj*_a1i aajaI! jjjjj aIaIaIi aajaI! jjjj ^ j a (^) 

AJ j jlaII Aa.jaII jjjjj AIaIaII AajaII jjjj <jjj Jjill(3) 


^ILuj ^ajIa JjUal LaAI^I AaII^ bilJJjj AILuLaI! AajaII <jt <ill3 ^ 

<jj% (JJ& ^.nW JjUaj tilliSj bitAjlxAll AJjaj AIaI^II Aa,jaII JJjj J3l <jj%j 

.CjLa j IjlaII jI^aj AIaUJ! AajaII JJjj <ja ja£I aJJjj 

AajaII JJjj £l£j JJ> jL£ 500 AIaUJI AajaII jj jl£ l3l yl&* 

AajUI! cTjUaIjSII £t£ jjjA jLS 10 Ai ja^I 

C^4- <jUa3 lifej jj> jLS 490 =10-500 (1) 
tsjk jUaj IM j >> jLS 510=10+500(2) 

Ifuiij AlataJl AajaJI JJjj j* I j* j jjj* jliS 500(3) 



FM (Frequency Modulation) J -: LuIj 

AJja^aII Aa,ja11j ^a*uu JJjaII ^ i>>a4 * a Ajjj^S Aa,ja Jjaaa (jC- djb^ ^A ‘Aijjsu 
Aaja (jl& Jj^aaJt ^jj ^iA2kj AIaUJI AajaII ^a^u AajLj ^Jlc- JJjj bit 3 Aaja 
P lwul Jla j diA^j AJ qa^ a^I Aa,jaII AjuaI Ixjj AIaI^II Aa aaII JJjj jJuj iLlou AJ^la 

. bulj AIaUII Aa,jaSI 

(jLuall AuILuaII LaIu lA AAjj dJbj ^ A_i^. j^aII 4 jl±ja 1 \ uflLuolVt <—ajj 

IAJJjj 





































IAJJjj cJjZjj A ni t *A \ dAiUaUl &a ^tgJV ^ 

JjJju l^jjg’Luxa jl CLa j !xa!\ JJjHj AIaIa^I 4a,jaSI J3l jl ja£I 

.£L«jVI 




V 






v 


D 




4^jp4jl 




LjJjj 4j JXd 


SSB (Single Side Band) • *#M V>JI 

J^IaSI JJjoII ' * w ; Ha£ UjI VI gtwuVI J^4su 4 auu JjJjuJI q-a £jlil |1a ; Aijjju 

. JLujjVI 64-ujIaII ^aII Luaul 4 jla USJa j 

glL fUalll |1 $j jjJIj 4aj^» JjJ*j ^L) UH^ (AM) <Jj 4*U1 fllaj ^ * 

<j_A ^bdl JJjJlil <j-uA1j l^ui a* A IaIaII 4aj_a1I ^cjJj dA aIj Cha jIj ljIa,j_a 

4ajIa 4_a ja ^jlVIj tile- 4 -ujIa 4-aja I&I^aI ^jjIujIa £j1aja UajI ^j_Lj c-i1j1a]| 
^auu La£ jl (4-iij^ail djLuiVI JUaa £a < **j Jiuu J^IaII JJjaJI (jC- Jjujj ) ^ILuj 

(USB*LSB) <$ 

^ I J^LaI! (J JAAJ VJ 41uJJa]| CjLajIaaII (jbjAAJ (jUHl LaA (JjIaJaII (jl-jlA 
jLS 3 U jjS Ajjj^a 4aj^j jjjA jLS 3800 Cfi^J -li£. 

JjJsuIl Jxj i]jjj Ulki JjjA 

JJ> jL£ 3800 ^j ^^1 -1 

Jj> jL£ 3803 c^j 1^1 4-ujbJ! 4-a>JI -2 
Jj> jL£ 3797 c>^l 4#M -3 

HlkA JjJauil 4jl aim jjIjj VJ 4 <m$i ^jLu J-aIaII JUsla 4ia j'nIa 








































3797 Knz Lower Siaeband 


3 BOO Khz Carrier 

V 



3B03 Khz: Upper Sid** b ^rtd 


ijl\ Jj \jA> jh$ 3797 i$aaij 311 uLiai! aJa*-a ojLuil { J^- Jjjsull aju jAj 

jA Aj^aJj f>aJj j-A A^aJjjA jL£ 6 jbkj (j\ Jmj* jL£ 3803 

. W^J* 2 >*f> 

Ailia j-A 6 j4j£ d ja£ AAjj IgJli jAj CiLajIjla ^ j ( jl£> <_$jhZ V ^ 4^ (jj Laj 

AJUij) JUjVi 

c yjj j* ^tftfj f>ii ^j jVj 

JLuijVI A^lia j_A aj_n£ 4_aUa AAaj ^C'LuuJVj JjAsuJj ^-9 J-AlaJj jj Uj^Aj jjj-uu * 
djj £-a J^uij ' aAaj LLa 9 AiUalj A&9 <a -v \U a tj ljLa j 1* a (j\ ^Jc- Vj AJlxilj 

JtuJjVj Cjl-Aj]*-A ^iC- (_£J1^4 f>Jj j-A dA^jj jV LaA La£ jxmjtAlj jjj-Aj^ij 
» j* ^4 oj'jj'b' l t 4 fJJC. Jliual JUujVI (»Uaj <_jjt 

I 1 "%(Duble Side Band) jt(DSB) AJbJt 

^jLj JLwijVj jt$A jA Aluij^Ij djAAij Aic-LuxA ^2j jLuuj^j AJU£ §Abjj ILa4 ^Wa \j 

SSB ?Uij <b Jbiiu,! Jl$a. <j\ £ jl |j* JbSWsr 
DSB JL-jVI ^Uaii <d*S2 jb SSB ?Uij * 

AJ A X-a]} LjLa jix^ij l^J jj£j jjlA>Jj j-A (_^j jj (iLlA (Jj^ bjLuijVj AbliS dAbjJ * 

0^ ^ lS* 1 ^ b-A$ 1^1 j-^ j^j 

jj^A jbiL tiUA jjJb uJtxij c>aijj ^>aJj ^A^j jUlkV DSB ajb^V 

( jlLuA\ A-a U-a 9 1, i kjj A-ajaIL Jj-ujjVj LjAjj j3li CjVUh*uj&lj j-A j-a^-a 

bixll <UjaJI uai^ <Uj=JI Ujjl I j| j 

JJxl Ua. - ■■« Jij* jLS 3 ^yl) JjjA jLS 6 <>a ^ JJjail - jjjait 4JUJI o JA ^ia 

jjjA jlf^ 6 dA^jj AJsa-a j-A V^i Iff baju J-uijj jj Ci\ a!\ j-A j^£j 

^Jlkllj jAA ^ J^-mjj jjik'v a jUA jl£ lAA^ji 


AiUalj ^jjj lAjI£ ^blj DSB jLuijVj 6jAS A ae.1 Ja * cLlaj CASjJj (jjiAj ^_2j 

A ac,l i >>a iIlaj AJbJj dAA dA^jj A-aj^ ^ic> A^ jj-a A^jJalj j£ jAbj^ ^-Ic- 

dj-A j-A jj£j Jl^aJj (jjiilj Aj-ujj-A^j djAAlj 





Carrier 


Lowe r s ide ban d Upper side band 



Frequency 

DSB 



Lower sideband UppEr sideband 

^^ 


LSB 


Frequency 


USB 


Frequency 


(buffer amplfair) Jj*^ (2) 

AA^ja jjjLj £±a1 £ jl aJ^jaj JlJ A±±ja £jj jiljiil d^A fj£j 

6j$aVI L2aj| ^jSj ^ Jj*Jb qaA L2sj) ^j£j ^ j ^ jll ^ 

£j iji a±ja 1 i^u ji t*j 6 ji^n 

(mic amplfaier) (> 6jldiVI (3) 

tfjMJLA (jl I £j3jj1ia]! <>» djldiVI a^A f j£j 

,4IaIaJ! djLi&U ^pUI J-JjlaII djib ^^£1 £jju» 

(rf amp) ajl^i sj^jA 4 (4) 

d^A AjC- ^jj^A ua£jj <j^ ^J -4 4-b*- 4 !! djluiVi £ j jAi ixj 

(j- 4 Aliiua £j^S! djtuiVl J«ujjj j <U^jaJ| 

.^jaJl jj^aI 6>U 

qa ixj ^UjxaJI ^Uil JJjUli djLuil Jju£jj djjliil dJA p j£j 

11a djjS ^hISjj JL-ujVI jL$a ^j!>UI ^ 

cjl jII ,jj 


(rf filter ) ojL^i cAaJmj*-6 

JJjoil ^j«u!ijj ^A AlLAa jj CjliLxIij CAJuLall qa A&ja^ a £ja j 

jj f jJjIa (j\ j) jjj «i!ja <ja Luuj CjbSdW^ll j^CjbAflljjil ^ J-ujja]| 

( 4. Sc- jLuJjVI ^ Ljlig-1 *SIA QA (jj£ j ^Aj J-uuja 













jijlkall Jl\ l. 


2nd 3rd 4th 5th 
fre quency 


djldiVI 

• LaA j A-iujLuiI £)jj| ^jjj 


(low pass filter) (1) 

^auxaI! &a (jp-A (jjiuiA £x*j CiUljU) J£ jjjaL f jAJ 

.jAiV t^A AJjtfl 4> AijS ^ !j 


H 

P 

U 

T 


/YYYY\ 



Low Pass 


Low Pass 



Frequency 


(high pass filter) *^>11 £A>* (2) 

Jfll JJjJ ^ j J ^ 4 ^ 4 ^| JJjjJl Jjjfl CjUJjJ j 1 j-aV ^ 4 d />4 ^uij -4 jA J 

(JA J-4JV <14 


H 

P 

U 

T 



High Pass 


0) 


s. 

E 

< 


High Pass 



Pass Band 


Frequency 


(band pass filter) ^ £^<>*(3) 

(J k’\ cjbJjill & jjjj ^ £& 4_L*-* jAj 

JJjj (j\j ja& jaJI <> JSI CjUJjaI)j j^jV ^>11 <> 

£>* JAJ £Aj 


Band Pass 


is 


A^A—1| 



Stop 

Band 


Band Pass 


fc 

Frequency 

































(antenna) (5) 


JUujV! A£ilia AjSj JU-jVI jtgA (> Al^j^ ja! jA 

.JLiLduVI jt$A l $(iVu * nl f \j$l\ ^ 
Ajjlusj ui.ua ^-ulj uiUa&Lul jl ujUsaIuAj Au£iu£UI ljIa jaI) J-uijj 
ujUailuiV! 0 -^ JUSIujVI ^IjA JU-jVI ^IjA 

A &AA djlul (JljLflUuuV (JUdUIjV! 

JU-jVI ^ 4 a-*L> 

(A^ja1\ CjUj!J fll -^j£jU jA -jjjA jA) 


(>» Jjl J^A ^Aui : JjjA ^ljA(l) 

Ajjia ^jlajVI ^lau £)£- £L&jI 1 S ,J **+ ^aIj tiliu C)jQ AIajlLui) 
g^lxuVI AuIaC- ^ Lr uoJj jj^j (jlajVI fJ&i Vj Aa>aII JjL ciuaj 
LaAI.1aI uJ^'* 1 jt *^J L>* c^^(2) 

4jjlaj fjilij Jaij ftUt J!*a c>ajVb ^jSjU ^j!jA J^ajJj ^1 j^Vlj 

Aaj^II Jjla jjj 

Aa^IjIIj) Aj&VI j^aUxl! A£-jaaa ^ djW^ : Aj£>aI| CjLij)j$J)(3) 
jAaAaSI (juAL J^JJJ JJjjif UyA AuuUa UjlALuuAJ (J^ajull \ g i/Wt \ (jC- 
Aa^-aII JjL ^4 aALula Aj£j*aII ^uaUxil Ac- jaxi] (juSI j& ^uajjj 

dUjVl ^ gUJult ja£jj ^ ^IjxSl J^xjj (> 

^ulj ljUjIAJIa ^ A^ij ^LsluiVI AiUa (jlasu jSjj IgJI L^jIjjaa 
uijikAil dlAjV! ^ j£\ JUdA ^Ia*Jj CjUIajVI Jaaa ^ £uu 

.AJ! A^jj ^jj 


^IjjI uLj*jj Laj^i I^aj JlujVI 6j^aI JaIj^j ^ Uflj*j 

. lAjiljJ ^u»j JL-ujVI 


JUujVI 6 J^a| ptj^t 

:^1 JlujV! Of*I e^l HL2 
(CW Transmitter) -1 

(AM transmitter) ^UaL JU-ijI JI^a -2 

(FM transmitter ) -3 






(SSB <LA>Jt fUaL JL-j! jL$a -4 

Transmitter) 


(CW Transmitter) *lUa (1) 



(> ti* (CW) 41*^ 4 a>a JL-jl J4* jMI Jltfl ^ 

Aulc- ujijjLaII ^ULa]j LLua JjjjL (jC- Lid 4 _La1a 4aj-a J^jjj a j^aVI 
4Lj*i]| (jc. JAJ 4-LjL 4jflLL djiui ^UaL J^jjd 

. 4LHII (jc- jjxj ajj^ad 4jaLLj 


:<> j*j ^Iap 6 j^ Vjl 

(rf oscillator) ^ 1 a 1 \ 

1 o!a La I ^JaLuu jAj 4_ilc« JLujjVI <—sjI1xa]| JJjSlI LljL 

LHJJ^ ^LILa jAj ^HLa 4-iIe- l_i£jjj 4^1jj] 4JLLuuj£ jl u£jLaj 

(Jjjjj-a dji-ui jAuu La .1a] jll uj4jXaI! (jC- 4 j4xa] 1 J^Ad jl ijHI 

(Buffer amp )j^LaJl jaIaJI 
£)& LJ^jAaI) JjJU A jL Luajt j uaJjAaII d jLui) A.j]L jA J 

4>^i jljil-ulj ^jLjj dJbjI jl4aJI <J^I>a 


(Rf Power Amp) aj-id jjIa 

4jjj.Mj]| djLdiVI dj4d jja£U 


(Filter)^ 

jLiddj^lI) ajLuil ^j-a 4aj1aJ! ojLuiVI *i^il 


(Antenna) 















j&\ J 4l\±l\ £ b^l Alk&j 


(AM transmitter) ^UaL JL-jl jt$A -2 


ukJ 


Jjull 


RF 
Oscillator 


Modulator 


I 


AF 


O ^ Amptlfl er 


*jJ^lt £jui jwii) 




Power 

Amplifier 


Low-pass 

Filter 




Amplitude Modulated 
Transmitter 


: 4 > cjjSjj jA j (AM) fllaL lift ^ < 5 JJ 


aIaUJI ^ jL jAj (rf oscillator) 

AXJ ljZjj (j\ oIajj AJlixdujjS djjL <> j' ufli a £a Ljlila 

l^U^Ij djjliil uaSjjV ^ jl jaLa diA 

<> djlwVI ylaj ^jSj jAj (modulator) 

JjJju ^UaL u^Aa!) <ja 4_ilt 4 _aJI&]| A1 aIaII AajaII 

^L-jI 

4JI 6jl«VI jAj (Af Amp )^J^' 

JaxA\ ^ Ljjikoii ^ jIuuaS) <> 

JjjlaII £ja Aall 4 J j jla 1I djLuuVI j (Rf Amp) djjHi jj-La 

d>ib 1 $ Uijlkoll jIulaII lAj ju^n ^jSjj 

cjbSflljj ^1 (> 6 jL*iV) jAj (fllter)2^<j^ 

JUijVI 6jL-l Jjau l$J& CJjC-JA JJP (> 

jjjVI ^I AjjjjIjII djldiV! £ U-uib ^jL jAj (Antenna) 














(FM transmitter ) jt$A 


-3 


■H- + 

RF 
Oscillator 




D*~ 


Microphone 


ja-U. ejJB .j&a 


Buffer 

Amp 





£jujijaJ) 




Power 

Amplifier 



Frequency Modulation 
Transmitter 


jAj 3 JJjj fUal JUijI jtfraJ JjL-JI Ji«II ^ 3 jl 

; (> c)J% 

(j 1 i&a£j fjSL jAj (rf oscillator)^^ 

j^A (jl £a A-ilULuujS djjL jt uaIa <j-a lj^jIa 

ja£-a 11 £)■* A^Jli Aall Ajj djLui! JLkJl .lie- dJJjj jjxjj 

. Ajjj^alf djLuiVI ^twul jIj^aj jJlL 

4JI 4-A.iliI) Ajjj^I djlwVI fjjsu jA j (Af Amp )^>^l 

dJJjj ujLIaII ^ fJ t-jjIkAll j jIulaII (JjAjjIlaII 

llnjJAJ ^jjLI Ji^A djjliil d^gJ ,jl AjjAa^ luu! £4 

ij& jjj£ uflljaJI ljjIj ^jIula -lie- Ajj djLuiVI <_$ jIula 

(> j** 


(Buffer amp jA 4 ^ 

<_j.L 1 .L 4 ii Jjju ^jjh LusjIj LjJJjj AiJx^il <_j.L 1 .L 4 il djtuul jjjSoj ^j£j jA j 
..lijjail jlj&bulj £Ajj dJbji (3J*$ 1 L)^ 


jaLaII qa Ajil A^Jt&il AI^laII djLuuVt j£b jAj (Rf Amp) djJ&it j^a 

.^jjujjail djib Ifr A j Lju i cj jilaal ^jlutA^I UjjjjSjj f jSjj 
















cjL&Ijj (j\ <> <Ljj.il jII djlwVI jj^j^j fj5b jAj (filter)2^j^^ 

JlwjVI fijL-) £* l$k 1-ijPjA JJP <> 

.j^VI c^' djldiVI ^U-wb jA j (Antenna) 


(SSB M^bJI <U>JI Jj.hu ^UaL JUjI jt** -4 

Transmitter) 



SSB d-O^all 4 j±^I V>J! J^jl j'-^ ^j\\ lk ^ 

. Lf*J *0*^ CW C> <l£*j J*J 


^j£jj cjlk <jl J1 a£j <tL»LaJI <u>*II jJjL jAj (rf oscillator)v^^ 

jj£*« 4kj-all dk ixj l_i£jj (jl ,j£^jj <LaILLuijj£ djjL (j^» jl ' jj & a j uaI* 6* 

l£*\ jW Ij djjliil fJ^u uaSjjV ^ jl 


ujLIaII ajL-l JUjI ^jj Ik ^j (balanced modulator) cO^ J* 5 *-^ 

fJj jl J^laJl fijL-l £j.iJ (JJJ-0»^I £ja^l £JjJ fijlwilj 

6^J (DSB) l$\ o^O^I djl-wI £j^l ^ cM^ll <-ik 

djldil Jjjj UI£lj IflL-ujI ^jjj JJjj jAj (j\ dj^iLw £j!j l)I aLHII dk 
<LoJ^]| ^-ujjjj ^A j 1 ^-iIj ^1 4j^j^I| ^Ic- J^ili (ilili k&2 dJj^j 4 -ajAi 
















f jl c3^ ^ :&«o^ aaJ*ji ^ja 

A^ja^a jl CjVllujjj^ij (j-u A^ja^ a qa £)J&a QmjA djUp j AJ^jaII diA 
(jl UJjI l3) ^j^VI ^jjj A^ujIai AajAi ' « ^A Ajjjiajj Cjli^lAiij Cjlilait ^ 
AjnWII Aa>J 1 ‘ a w\ Ua2 (USB) Ajj]*J! A.juiv^l Aaj^I ^£- J*uj^j 

AajaJI cij^ Ajxuaj la^ualb Ua£ A^iluJl AajaJI Ujjl IjI j! (LSR) < M^ Ltt ^ 

Aaj1x1\ 

J^UJI jAa]) £y* AJI AajIaII A±j*a]| ojLaVI ixL jA j (Rf Amp) ojAaII jAa 

.^JujaJ) djl h ^1 lfr< ul -* u 3 ljjAIiaH ^ jIaaII UjauSjj f jAjj 

cjbAflljj ^1 (> AajjjIjII 6jUaVI fjAj jAj (fllter)2^<jAi) 

JUjJjVI djAi\ JA ^-Ijt’JA jA (>» 

.j*W ^ ^Ix^L jaj (Antenna) 


JLlluiVt s >ljJ UjIj* 
(antenna) -1 

(tuned circuit) -2 

(rf pree amp) ^jVI ^1*1! -3 

(local oscillator) ujLIaII -4 

(mixer) £j^' -5 
(if amp) ^ajJI Ajjiil &\jAa -6 
(detector) uLaI^II -7 
(AF AMP) jAa -8 

(Speaker) a^U«JI -9 

JLILaI jl^A ^ f Jjl ja : (antenna) (1) 

<jAl JLSluiV ^IjA (>ax! jA ^JluijVI ^AljAj 








lk U djLuul JL&LujV Jijill ik ^xIa qj£j 4JV JJjill 

ii 


JjIj j*j I 4 I 4 c£j*JI : (tuned circuit): ( 2 ) 

JSL (jZa&jj uijik^j iijill luLLuIj uLljiU ^ ^Ij^l (> djLiuVI 
uLSjjII jjlji £j£j 6^J <kjiaj (> ^J bibijSJl 

uLSjilij MjjLHVI (duble tuned circuits) 

LAa\\ ^ aUc. d jLui) d^ui 


IkU 6ji\il\ akj :(rf pree amp) ^jVI ^Ixll iijill CjIjjSa (3 J 

lA joj£u ^j^j j <Jhiij2J! 6jib ja Igoll A-ailil! 4ijxCa]| djtuiVI 

4uiU]| J^IjaII J^iil uiuAja]! ^jIaaJI 

j* Ik ^la^l uikkllj : (local oscillator) (.^aII uiL1a11(4) 

Jikd] kuujll iijill jIASLaj 4Jj&2uuaII djluiVI iiji <ja I Ajjjj CiSjll 

. Lj^j iijj ^1 l^Ljabl jjUIl^l 


j^I (J^IulaII ijill £jaI ja : (mixer) £jb^i(5) 

ia-uj jjaII iijiil iaSjii ualUl iijj £a CjIajI*a]| 

(> 4c -jaaa £c 6 jW^ <j* : (if amp) k^jll iijiil CiljA^(6) 

^JIaII ^ja l^ull ^Ailiil djluiVI kb Cub JJjj ( jl£> 4il jaJI CiIjjSaSI 

. ^ fJ^J 

IfrLafl j aLSIaaII 6jLaVI < jA j : (detector) <-i^liil(7) 

Cul£ f Ijmi AikluaAil djluiVI ^Uaj uyA ^aa^jj JaI^I iijill djLuui 

.dC^kj AajAi jl biijj *UiAA jl LcLuul *Ujxa 


iijiil JUa ^ Ja*j jjSa jaj : (AF AMP) Jty^\ j£*( 8 ) 

JjS lAjxCli ^ jLj 41axj^1\ Ajjj^all djbuVI {Z&J-i fjla 

.4cLaqJ| ^il 







t$J! aM\*1\ Ajj j$£A\ Jjjaal : (Speaker) 4^LuJI(9) 

LpV) 1 $ aa*u I f Ij^il J Ajjjaa CjUja 


JU^Vl J4* ^ Ujatjj i^tjit Jaj>i]t 

t'Mk'v A \\ (J&j AJo^aI) jL£aI) AalUJI AjjUlkVI -1 

4Jte Jaj 4JUI -2 

(AiLju^il CjI^LuuV) kta**ti ^£> y M 4.j \\£> AjiuiLuA -3 

&\ J-ualjj Jfc jJl^all £j£j q\ -4 

Cj lkauJ I JSI J& Jj^aaJI -5 

Ubljl (jjJu jjxjjV dluJi CjjIj lj ij^il £)J^j <jl -6 

JWSiwVt s j4^l jjki 

(JUuujSJI jjJlj) ku JUlut jlfa. -1 
.jJuLu» J iVu. l jL$^ -2 

(<^J>* ) JW^' -3 




(Crystal Receiver) ku * nl l jl$A _1 

Li^l^'l 


A&'LxluI'i 


U*W 



Tuned 


Detector 

— I 

Circuit 


or 

DEMODULATOR 


— ,y^J' 


Crystal diode receiver 


: (> oj£Lj ^*4 jA ia^wuil JbiLduVI ^-ujJb c£> 

UjIjajj A u > nh l it 0 CiijlwVI JbSiwV UAj : -1 

6j%j £L4jj' cr’bfrNj . 6 J^ ^ 

&Ua]| JjUa!ja£ <j^ajVb ^ jl ^ iajJ>a <^ajVI 

.JJafll jAj <j!ajVI ^ l)j4ja djjll £>* £jJ jl !>&a <j^jVb 4 jj4aa 1I 
Jai£ jJua ' ^ *j Lila (jA Ajj£a a jib jC- djbP j juLij 1\ a jib -2 
Ujli <jHjJl JJjj £a A L&h Aiaxail JJjj <_$ jLujjj Laii& j 

.l£^» 4fa> ^k-l ^ *jSb £ j! 













ufcuil£ ^jA j 1^ iaj^uu UA uLuilSilj ;<■ AuilSil -3 

. JaIaI) JJjIIl (jC- lg j Aaj j^oll djLuiVI ' *'**; ^jSu 

(j^Vl A^Iauj , ' fli^t <tt ^4 AajIaII Aajj^JI a^LuiVI ^ :A^UuJI -4 

♦ 

# ^jauu Cjj^a 

(jC- ^ja JSjV )AajU&aI! AaII^ qj£j <j^ <^V A A A^IauJ! ^Aia^^la 

jjjjSj 6jjU ^1 Aj ^jj Vj Aj&j (j[j jtg^l f jl 400 

A ,>>a-v * a A^IauJI ljjI£ ) jli AJj&Lula]) djLuiVI Ailia Jajxj IajIj 

.CjjAfl l^J AajHaII 

(Direct Straight Receiver) cM^ j 4 * -2 



Ganged Tuning Capacitor 

A^o.J Jii-M L j_w- *>£aA ■ '■■ l ^ ■- 





i j£aj JUjIuuI AJ1 ^ jj j^uiLa]) JUSIwjVI jlg^hJ JjV! iaJaAAl! 

: <> £j£L >j (FM *AM) JWSlu .1 e U 2 u ^ Ja*j £l 

sjLiul ^1 tgJjauj A_iAuJaU*Ajj^l CjUja]) JIasIaL ^jL jAj ; ^1^1(1) 

,6JJ*14 Aajj4£ 

4aja^ ^jj ^ L-aljj CjIjjIaII (> A^-jaaa CjIjj£a(2) 

iajj Jjjjla OC- AJLilyul jIjaII JJjSJ! u^a Ua jj*jj o^lj uflJjj djib t$J tg-SI 








































AA*.ja ^Uil jj£a oIajj) ^|j jj^a ^ \aa &jj*1a31 CjUjIaII 

CiJl 1 lj!jj&aII Jl 1 Lal£ j \ JJj 1 ) lIIja £)j% (j£Jj JaAS d^lj 

.. *tt 4 ji J i ..'v 

?& jbj (FM*AM) <b JW&^I .>1^1 e Ua^l ui«A ^aj jftj : OA141 (3) 

,lg_La J-al^il JJjaII J^aflj Ajj j^I) A^j-all ' a^X^« 
jM J\ uLStU) c> djl^Vl eJ L :^j^iil j*la(4) 

A^buJt JjLJaS 

Cjj^a I 4 J& j.i^aj A j^u l ^j a Cjljljjftl ^1 Ajjj^all djluiVI f J& ( 5 ) 

^JAyta 

AajaII JLaIujV jt$A (jc- djUp AJI ^ jj j^UaII JbSluuVl jl^J kk-v A \\ 

Li^Ull Liniu A-&j JjVI jl^il Ujli >J (CW Receiver) AkUJI 

: (> L)J^ ja j ^ ^uaj 

6jj*iA Aajj$£ djU^I ^1 W 4JJ4£I| bjUj^II J jVuaj jftj : ^1^1(1) 

<> ^<> UJ^ L)' 6^ \1iLa bj£l U£ jftj r^lxll MjH\ J^»(2) 
jja^4 ^ ^1 6 jj*1aII ljUIUaII Jjjla ^ ^ ^1 CjIjjLaJI 

' *** A Aiauil jj l_i ijlixall JJjaII cil ja j jjSLa <ja £)j£L <jl <jLaA jj d^lj 

JjJjuIl j! JjJjuIb <j^bJl t a^.Ktt £jp, ^b]£ L a^.Ktl / aH^J • Uftuil£ll(3) 

JJjj £*a AJj£2ula]| Alal a il 4 aj*aI| JJjj £ j-aj ^J-a djib (jC- djb£ AJV 
djtuib o^aliJl djbP JJjj djLuij ^Ij^V ^aul\ ujjjlait 

Ai^JL4 ^£> A bt-vtt Aa^aII ^2)V AjjbfiHuiA djluil (£ I |^A<yUJ ^ t aj^.t<ti )j^ 

.JjJfcill £\ji\ (JA (jb bj>-fl 

A+ja1\ JJjj 4> ^k.1 dJJjJ JJjj u^Lia ^ djbC- jAj v^^K 4 ) 

A l^ a £jii] jjjA jbs 1 J! (jMj* (jl I JJJA 400 <> AlalaJI 

400 UJJjJ Ajjj^ A-axj L#i JjaI' (j A uLuutil! (> A^jLklj 

djliuail ( jl£> £ajaua!\ (j3l AaIj uua JJjaII lift ^ >, '^ >> j JjjA jhl 1 ^1 jj> 

^jja biljlwl (> AJll ^jjj 

jjaII ^1 ciuilill Ajjj^all djlwVl :^>-^l ^jSil jA* (5) 

A^Uuill ^llil 

bjj-^a jA^sj Aa%jI£ja Cjljljjftl ^1 Ajjj^II djb^Vl jA^buJl (6) 

^JAUIA 

Superheterodyne(c^^j>A jj>^) Jbib-I J^(3) 







Li>J* (jtij 
:Vjl JaI£]L £jjJajjil\ 

j^UaII JbjfcbuVI jtg-a. ^ J^IjaII a^bj AaJIxaI ^ybjjuA ojZ& bjj^Ia * 


^Jajj L-JLuajj djJuAil bAiuLbl Jbjj JJjoil CjIjjIa J^Ija dJbj .b& AjV 

jljSiwVI ^ Ja*j bu» djlbVI ^ .ilbij) bjj±a> ^1 1 rtjiKja 

# c-iijbillj 


LjUa^l juaaJ ba.!j <iSjluu ialil^VI jA I(J^JJ^ J, ^ “ A ftJ sa 

£a )aju "j JJjj djluil AL&LuiaII AJoa.aH djLbl Jjjau Jjjjia tilb j ^ ,.A\ 

J& > bb t$jfi JjJ*^b Jati^VI 

ALaIuiaH Ak'v jjjj = ^llxll JJjIil i^jl jVI AJ^jaH 

kui.jll JJjJH= ^UH jJH jAojbH AIajaII 
,jjij AJaSIujaH AJoAm&H JJjj jJu 1 4 $ 4 bub kj, „,jj£j AojbH AJ^jaH 
jj*jj V bub d JJjj (jjlii JaouujH jjIa A1a ja j£ ^ &jjxja bibl4 

■^tj JJjJ ^ f*±A £j£jj 
. ^JIaH ^jbu Ijlu bub ■■jll JJjuH (jj£j uiu£j A_uj^i) aiA £jbJj 



RF 

UAj biljbul £jj! £bjb ^jSj <.$jj.J|j cfcHjbu) AJI JLaJ) bl £jU ^1 































CiliUal <j\ Jh US (FI) Ji.il ojldl -1 

(F2+Fl)JiJI Jjbil -2 

(F2-F1) da d^' -3 

uliUal dja l/> ^ (F2) JiJI »jUi!-4 


‘Uii« Jjjj jjjSj jjljlJ ljjSjjj lid IU$j Jjl) tji, da 4 jlil o' Wi 

(IF AMP) V“jJI ■“>« JO* >'j J JA\ jjjSJI J jjill Ii* Jc. 

(jl\ AAj^a ajj^a ^ (JjIIulaI) JJjjli jjj£jj ^jjaj 4 _ax1j ^ic- Uiuoa^ 

l^JL&j—l Jl ja]| JjJajII CjUUj J& (j j!*j <G£Jj Jau^jj JJjj 


•IajIj AjjIj <Laj£ jj Jouj ij a!\ JJjjII Jxa A L£ 


FC 


Antenna 


#C1 


MIXER 

SJM 



§ i £ IF=FO-FC 


-i 

7r 


OSCILLATOR 




r 


FO 


: ia^^U JSj-aJI fjji jJI Ja 

4 -ka^l JJjj (^a ( ^£>\ JJjj UjIj ll jj (J 1 ^.a!\ ujLIaII £j£j -\ 

(IF) ia-Ijl^il J4Jji! jIAaj <Qj£j-^I 

ajjlJj jAj f—jll ^Js>\ ^ ^j^jjkil JjVJ udjjilj £#Aj1a 4j' -2 

Ji—f Jj^jaII ^jIjIIj AJj&LulaI! aU-v a U jjjj tAJJjj uaI.jj ^jII uLJjjII 

1 ><«*!<»a pjJoLi j /\a JjV /aIa-aII cjIjIaII JJjj AP J oiuu-Ail jjxIaII Lij&Alt jA a— Jl 

**** £ljJ dj jaaj ui IJl UjV i^is AijSM ^ Jji« Jk# AibJI *J>A ^ 

L ^C'\ —LIaII JJjj Lajj 0jjj*1aII O^jIaII CjSjII (JaAj ^ JJ^J uflj—3 ufljJjjJI 
Hod 1 ag a UjIj (^Ajj JjAil j^A (jli isj^uujll JJjjII j\SLaj 42ja2ula]| a U-v A t) jjjj £)-a 
^ 14 aj^< Jj- ^jaJl ^ gjLj cijlj^l jjxL 

(&»jSj uflli j-a jUlS a jib J^ju llJ dJjAui AJsLuuj 0jU JJjj jbj^t 

—LIaII (^jj JJjjII JjAll jIjIa ^ UjIU ^ ^A j 4jjikAil ajl^VI 



























<-»jilaal jA liAj (FO-FC) Aka^l <^A j JLIja]! d>b JJjj £ajj 

JJjaI) Ail \ja ^JUJI JJjaI] jju £j jjIjJ ^uaj jA <iib ixj Alxd LnkLa J£j 

AIaj-a]) dAA ^ A^ailf CajIj jjLa £y* jj£| c_u£jj ia^yujll 

• AjuLuJ) JoujjIaII JJjUll ^ £ 
^d ixuujlAil JJjaI) CjVj^-a ^jt n ^d AjuLulII AL^jIa]) dabJjA^) (j^aau Laud j£Aj 

JjjA jla£ 473-467-465-460-455-452 (AM) Jl O**! J* 
^ te jaJu jSsV! JjjA jLS 455 jL^jIaII 

J2 > U*a 21.4-9.1-10.7 (FM)JI 0**» 

: c^bjjAA I ^ Jjil^LA djib ^>ui 

Ifj Aa.jJ ^ibjjJA c> *>b ^ ^ja*j ^ 

AjjVI j-aII 

djlwl ^1 f Ij^-S) <> AjiyuJaU*-Ajj^l CjUja]| Jal£ aJV jAj -1 

JJjj J& Uftljj ^1 uuljjlt djib A«-a la£>a IxJa jAj :^Uil J.Jja]) jaIa -2 
ujjIIxaII ^ j IulaII ^\ \ bjjuZjj jjLaII ^jLj l^Jbilujj Jfj^I) AL^aI) 
djib j^a (j-A A^jiii) djaLaIi AijiirutAii djU^vi • ^jLaIi -3 

gjjjj <jlaxj £a ^JaHj £ jLaII ^j£a£ ^^aII uaLiAJ) djlwl L2aj) Jl-laj gjLd! 

CjIjL^iI £jj) 

ALIIu^a!) AJa^aJ) JJjj (j^a ^^k) ,jj£j JJjj JLaljIy ^j£j jAj • ^^Ia-aII ujJjIaII -4 
Jajjj^ dJJjj kuiaj jJlLaII uajIaII ,jV IuujjII JJjaII jIjIaj ^IjA]) ^k 

ULIUfljlA iU mill* 

♦♦ ^ ^ «♦ ♦♦ ♦♦ 

f lilab ^jla ia^uji! JJjaII AajS ^k- ufllj^a jjIa jA j ; laA^jil jAa _5 

d^P ^A jja£aj >.jijj ALilwkAll Aia^oll JJjjj uj^jIa!) JJjj ^jaj (jji^i djLuil 

UJijHoaI! ^jlutAll Ja^aI J^IjA 

Aaja (jC- l^JLuadj Aaj j^all A^jaI! j ' ^ pj!L jA j ; ' 

iaAuU (jj£j ^C-LujjVI UAuil£ ^IaA ' Lu£l\ c-iua ^uaj jA j JaUII 

^^aujj ^jjjaII Jj^*aII ojUa) uiuilij (^jajUj^ ^uii) 

JJjj AaijAJ ^jia djjl^J ia ijjja (Jj£aS dA^kjll Aaj^II uLuil£ La) 4 u*n)| uiuil£ 

AdIj. w <*1\ JaLsJ) djLui) (jkajjui JowajAAi) JJjaI) £y* uajjd 
^^ila ^il) jjil) ^) Ifxijj Ajjj^al) djlwV) jaaIL ^jSj jAj : j^a1\ -1 

Ac-Laui]) ^JjaLuuI 






1$j£> j4ufl j 4j^nl <\\ a cbljljjftl ^1 djbuVt Jjjauj ^ jSj ; A^buJl -8 

(Jl AluiVlj JbujVt ^ A. iluivUI t >^t ;>W i ^Jaj ^j-ui *Uit ^ a,x j tuft ^it 

: J* J 



: MujUulj ^ MajLuII f Ij^VI 


* (frequency multipliers) 44j2l! bAic-tuau* 

djbc- c£J^l bat 44 jjj Ault' A aaaj^H pj jftj ^-uiLul 4 Jjj ^jjj (jl 

JLuijVt dj^AI ^ UlaC- dJlilu»Vt cubist jj jAuij JJjUlt lift ClAic-Luau 

6jj£j j ^tju Uulluit jl ^loJI Jjflljjll 4 ua 4^Uj .Laj cu4j1a Igu JLuijt jjIj«S f Luub 
44jj ^j£> 4 iauJa uj4j1a <b JLujI jt$A JIIaII Jjjuu ^ Jb-ujVI 44jj jft (jj%j 

44jjII jft 30 mhz £jaJ1 OjM liUj 10 mhz 

djjujj diltull Jaljjl! iktj cu 4 j 1 a]| £jl ^ (jJ&) 6 >' J ^ L)J^J 

luajt jj cuLliil ^luaVt 44 jU\ Jl *.j bj|44 jU\ ^b <j2aa jjj 



^ £jaJl (jj%a ujLIaII t4ft (> £j|jll Jaljjll 4lt (j^ J^l 

. Ju^l 44 jjI| jft 40 MHZ > 41^1 *4A 


► 


L-flg>t Art a JJjj ^Jc- jjjjl] 4ifc-Luau jilj4 d4& ^Jc- Juujull j juau ,jl (j£-ajj 

.cut JA d4C- 

^LuuVt Jj4ju jt 44jolt Jj4juj JLuujVI ^Uau 44 jjII 4i&Luau jjIj 4 ^4^1uuj 
44 jj]| 4 t<^, A tt 4 jj ij^ij djbuVt jjjSjj ^jAJ 44jSil Jj4ju ^Uaj ^Jiuu*u La4j&j 

^j t$JI A^luiuit djbuVt JJJ^JJ ^^&LuujVI Jj43u 1I ^Uaj ^ j 44 jj!I Aipbiau 

\ ^**«ae.l i>> a 



40 MHZ 


Oscillator 
10 MHZ 


























* 


JjSjj]) Jja»a 


* 


4ajLu» £4 JIwjVI 4 ajLu» Jj2jjj f jSj a-i^j (jc- 6 jUp Jj2jjII Jja-4 O' 

fj' 300 4 j«jLaa j^I' 0^ '^' vll« CjUjLaaII ^ Jjj2 dU& <jl£ Id j^JI 
Jjla <> Jjlal jl j^a2l ^'j^I' 0J% O' j' jA£ 6 ^J A>*J <0^ fj' 50 J^j^'j 

.J^ijaI! j'4^' 4d^ <i^' 


Input 
300 OHM 



Output 
50 OHM 


*< 


\* 


(Squelch) *l±y±l\ ®>U 

(jj* l^jj IjjjIj ljUjjj JIa-4 ^ J-43U J;Vu*t4 (j\ £}a ^uiLuil f ja i ^ djjldl dJAj 

jjj|j Jildl Jjjaji (jl c- Jj2 Ufl JjjA Iaj^» 30 O* '■*£ <i' (vhf) J' cJLkj 
ciL U 4 S Id JJ> Ujj» 108 88 O- *'A4jtf' j** ^ J*u ^dl FM tfAijtf' 

idj Adl^ gu^da djLOl £au*I UIt2 AJax^ Aj <jjjjI JJjj ^2 Cilia^dl jjxj 
U ulaj ^ja-ua <jl jjJlj Aia^dl ^auu Ulti AjC-ld A a Aj JJjj ^Jc- uLIjjIIj ll«2 
jli Jjjjjj Ak'v a ^jj id £)d Cjliaa-d' JjSIuuj lj2j]| j£ (jM d ..MU dj^l ^2 

Aai 2 ^le-l ^ Cjj^II ^11^4 0^ '^' tuaj^o^j AaC-J- 4 jj£j ci ij^jj gj^dall ojtuil 
^£1 ujV JLj&uil (j£ ^2 ajildl adfe uidjjj *j(j-a «bV dill Al 

. J^-ujj aJo^4 Jj AIIai ^2 fIdajdail 

:AdV' f Ij^VI 0 -® fijildl aib OJ^J 







djldil IkU *aa ^ f ja. Jjl ^Aj : (Noise Amp) 

(^uuja) ^aIS ajjb ^jl\ l^1 LJaj ^ ^jLuJ) ^j* 4 Ja£Lula ^Ia t fli^l <t) 

ajtuil ljIjjjaII d^A JaL a jLujVI a^A jjaaj (15 khz) O - ® <-^4 

»** Jjjau J& Ja*j ^ajLj ft jib ^ l+&£ fJ UjaaSaa f jLj g^ail 

^ £jL g^Ja 6jl«j 4>*j L*£ ^>a f ^1 djAlfti) 

Sw ^biaJ! J^aSj flaail a jib JjLaa ^ 4Jj*-4 AaaL ^jf* J£a> ftjiUl £jl 

jl Ajjj1ajj)ja a jib ftjbs- OJ% l)' ^jj^I lAA ^UIaII IxJa.j ) 

AjJfciil JuaS ^ (>*J AJl ^jj4£ Ja^jaa AJaLSu ^aa 

^1 Jljj&iuil AJIa A£-Lau 4| ^il £jLS Aaa ajLuil <_$! ^bajft ,j^l jaSaII (jC- 
■^-aJl JL ^iUibj fLiaj^uail ja£a £jL JLfi fLuajua dibJjA -la. jaV Aia^.4 ajLuul 
J*aj tfill SW £biall ^ uuujaa Laa pZ*jl\ a jib ^1 J^aljll ^jfSi) 
tiilLj uLuil£il ^jL ^11 tuajj J^ ja ^2juai! jaSaI! Uulaj ij*uail jaIaII A^sull 
CjIJIjaAI ‘ “** ^1 A^IauJI ^1 djA^Ail 4-iAj^ail ajLuuV! £jLaj jaSaII Jaju 

.IaaJIa AJaLuja]} a a \\ ^uu] f ^ AaSaaILla 

Press To Talk (PTT) 

JaLauaII ajjjj J«aL ^ l^jLIajj JIaSIaIj JLaj) jI^a ^ aJj^jA ajiUl a^Aj 
JULaaIj JLaj) jjIjJ ^ j^ (j) C^ 3 ' J^jVI Lp 

,jj£j AJI ^1 JjLuIL JajLuiaII ^aa IaaIj (JaL JajuV ^AA^jliil (jjiA bulaj 

(ptt) jj ^Lia Lc-j 4-ik- c-Lja aLsa ^1 JULaIj ^jLj Ja*-uu AJIa ^ JaHulaII 
. Jx4jAi! d>b JjLajj Ajjxli f jLj JaSIaaII ^ AjJii]! JuaL jlfaJI ^jL 
I^aIU LauaI ^ jl ^U1 a ^ ^jaaa <_$! Aaajja^I ajiUl a^A 

(c^^j) 6^ 6jbP ^j£a 























f Jjl jA j ptt J' L)J^ <j *J (PTT) if* 

jjx£ c—ill a - c-JUJj jA j jlfaJl j ^uajVb 4 IluajIIj 4jJLuu ^jj ^U&a]| 

Jj&LuuaII djiU Aj^jaJI AjJaill J^L djiU JJLulL t-u^dnjj AiaLua 

ptt J1 djjj £) ^1 Jjfcwu 4JU ^ fj&j 

.J^jjaII J*o£jJ AjJjuIl d^J ^jjS 


am) 




(jC- 


luib c j^jil JjP ±4A-4* 
j^xa Ajjj^* 
^ lafll a a * 
^L-V A$*a* 

GMDSS A-Ull <> JL1* o^>* 

^.■uOA “V dl jA A^IaA J)a^1C> “' 

(SU3MB) f ^ *l> aJm^ cj^jL o^>* 

OBILETEL 010 4226373* 


VJ^' ^Aal! Jjjis. 

ujUSJ) (jA dJliluiVt iaj-uu 































